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Hoping to retain competitive edges in the eroding U.S.
manufacturers' dominance in the electronics market worldwide,
many U.S. manufacturers are currently driving very hard to
get into the Just-in-time (J.I.T.) environment in view of
proven Japanese successes. Having the U.S. as the major
market for the local Hong Kong electronics industry, this
research paper, through personal interviews and mailed
questionnaires, attempts to find out the present status of
J.I.T. manufacturing environment, its awareness among the
manufacturers, the development of the J.I.T. concept and the
feasibility of its extensive implementation under the local
electronics business environment.
Results of the study show that the local electronics
manufacturers are having good receptions of the J.I.T.
concept and its benefits. However, due to the lack of
coordinating effort, there are some setbacks for a possible
early full scale J.I.T. development among the manufacturers.
One of the setbacks is the lack of presentable success
stories. However, the writer is able to identify, from the
study, some quick tangible saving areas for the local
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The just-in-time (J.I.T.) manufacturing is a logistic
approach designed to result in minimum inventory by having
the right material arrive at the right place at the right
time. That is to say raw materials and components are
delivered to a factory just in time to be loaded to the
starting stage of the manufacturing process where there is no
safety stock awaiting in the store. Subassemblies arrive at
the production line just in time to be made into final
assemblies with no buffer inventory in between work stations
moving down the assembly line. Finished products duly
completed reach the depot of the customer just in time to
meet the market demand.
1.1 What is J.I.T. concept?
The most tangible benefit of the J.I.T. environment is
low inventory. It reduces interest costs and inventory
carrying costs. Obviously, hand to mouth inventory situation
is a distinctive feature in the production floor. A clean
floor and good housekeeping practices are other distinctive
features. A closer look at the environment reveals that a
pull system, many refer it to a kanban system, is inplace
to ensure that work-in-progress is kept low and that no
extra Parts are made unless they are demanded by the
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subsequent work station. Storage requirements are
correspondingly reduced. Work-in-progress are reduced to
enable a closer work place layout to improve and simplify
material handling. Control of manufacturing processes is
tight and there exists high degree of quality awareness in
the operative level. Preventive maintenance on equipments is
highly emphasised. Operatives are multiskillful and can move
along the assembly line to where they are needed. Engineering
changes are easy customers are getting the current product.
Due to the gravity of production line stoppages if no buffer
stock is available, it is critical that potential production
problems be identified easily before they occur.
Others may see that the J.I.T. is an inventory
reduction program because the starting point of a J.I.T.
manufacturing is usually a progressive inventory reduction
plan. High inventory level in the absence of immediate
customer demand, is considered in J.I.T. as a waste of
resources. High inventory level, on the other hand, covers up
production inefficiencies and quality discrepancies in the
production line. The lowering of inventory level uncovers all
these inefficiencies and discrepancies to be able to have
them focused, fixed and prevented. Pursuing continuously in
this direction will bring cost reduction, product quality
enhancement and productivity improvement and ultimately
manufacturing excellency.
In the progressive inventory reduction plan, the first
step is to trim the fat within the inhouse production line,
from station to station. The next logical step is the
suppliers.
3The suppliers, in quality control aspects, are treated
as specific production processes which are linked to the
customers but from distant locations. A logical place to
begin attacking process problem is to press suppliers to
deliver 100% good parts. With this approach, the customer
will gradually certify the suppliers' production processes
and in consequence, to eliminate his incoming materials
quality inspection.
In the J.I.T. environment, however., it further demands
efficient communication network between the customer and the
suppliers. All problems identified in customer's production
line relating to suppliers' performance must be timely
communicated to the suppliers so that problem can be fixed
immediately. These type of demands require trust and a
customer-supplier partnership relation is a must.
J.I.T. is not just cutting the inhouse inventory by
having the suppliers carry it. It is, a process-to-process
environment to be developed with the suppliers. It is not a
relation as it exists now between most of the customers and
suppliers that companies only care about themselves.
For a specific part, the number of suppliers should be
reduced so that they can make with economy of scale. Parts
should have a fair price and many think that the price should
be fixed over the entire product life cycle.
In regards to parts quality, the suppliers should make
defect free products through their own internal production
quality control. Both the customer and suppliers must work
together to get any uprising problems fixed. The technique of
ship to stock must evolve to ship to work-in-progress.
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Detailed development of shipping small lot size more
frequently for J.I.T. environment depends on firstly being
defect free suppliers.
Reducing inventory from every operation both in
customer's plant and at the suppliers' is not the same as
sticking the inventory to suppliers. Until suppliers know
enough to understand how to respond to reduce their inventory
by improving their own processes, the J.I.T. effort does not
come to any milestone at all.
There are quantifiable benefits by going into the
J.I.T. manufacturing environment. From Cooper Lybrand, W.A.
Wheeler III reported J.I.T. benefits with 20% to 40%
reduction in costs of goods sold with 2/3 of the inventory
cut. Machinery setup and change over time were reduced by
90%. Throughput time shortened from weeks to hours. From Rath
Stong, E.J. Hay reported 50% increases and 60% increases in
direct and indirect labour efficiencies respectively.
1.2 Hong Kong's' electronics industry
Hong Kong has virtually no natural resources other than
its population, a fine harbour and a good airport reclaimed
from the sea. Situated geographically at the major sea route
of the Far East, and at the gateway to Southern part of
China, Hong Kong naturally existed as an entrepot for goods
intransit to Southern China and also for both the East and
the West. Following the decline of entrepot trade with China
after 1949, it developed a small base for manufacturing
industry. Today, Hong Kong has evolved into a world known
industrial, trading and financial centre.
5Over the past decade, Hong Kong's domestic export nad
grown in value terms at an average annual rate of over 20%
with 1984 at HK$138 billion. In dollar terms, Hong Kong was
the world's largest exporter of garment, toys and plastic
flowers and in quantity term, the world's largest
exporter of watches, clocks and radios.
About 90% of Hong Kong's manufacturing output is
exported of which 40% is accounted for by textiles and
garments and 40% is accounted by electronics, plastic
products, toys and dolls, watches and clocks. This is
however, a very narrow industrial base.
To meet up the challenges of the growing protectionist
pressures from some of Hong Kong's major trade partners, e.g
U.S.A. and Europe, and together with the increasing
competition from neighbouring countries which have
relatively cheap labour and more stable supplies of
raw materials from domestic sources, Hong Kong
industries must continue to upgrade in respect of
products.
Hong Kong has already moved ahead in recent years in
the electronics industry. Some of the printed circuit board
manufacturers for example are major suppliers in the world
market and other manufacturers have made significant progres
in manufacture and assembly of computer peripherals and
components. The success in capturing a large slice of the
telephone equipment market in the U.S. in 1982 to 1984 was a
perfect example of the Hong Kong electronics industry's
adaptability to market demand and the ability to organise
complicated assembly operations for a short product life
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cycle.
In the last 5 years, U.S.A., the Hong Kong's largest
market has become even larger. In 1984, Hong Kong shipped
44.5% of its total domestic exports to that market. Around
25% of the exports to the U.S. was coming from the
electronics industry.
The business climate in the electronics industry world
wide is very turbulent reflecting keen competitions both in
cost and product advantages. Unlike others, the electronic
products have exceptionally short life cycle primarily driven
by the recent extensive successes in product research and
development, especially in semiconductor industry. Taking
a 16K (thousand) dynamic random-access memory chip (DRAM)
as an example, the price was U.S.$ 3.50 each in 1980, was
U.S.$1.00 in 1983. The 4 times larger capacity chip the 64K
DRAM, was U.S.$ 5.00 in 1983, was U.S.$ 0.60 in 1985. The
pricing pressure was coming from product maturity, advance in
manufacturing technology especially when Japanese manufact-
urers started to compete and, from technical obsolescence.
The 256K DRAM, which is another 4 times the capacity of the
64K DRAM, is now selling at U.S.$ 3.00 each.
The local manufacturers are very adaptable to business
climate changes. Making printed circuit boards and making
computer peripherals are all grouped the same in the
electronics industry. The business climate for the industry
therefore, is not homogeneous as typical product life cycles
but rather, affected by the markets the industry serves. In
this case, the influential market place is the U.S.A.
U.S.A. has over 50% of total foreign investment in Hong
7Kong and over 50% of that goes into the local electronics
industry. This further spells the importance of U.S.A.
in the Hong Kong electronics industry, one hand being the
major customer and the other being the major foreign
investment suppliers. Main attraction of the U.S.
investments in Hong Kong was traditionally cheap
labour and recently quality and cost benefits.
8CHAPTER II
THE RESEARCH METHOD
2.1 The research objectives
J.I.T. was practiced in Japan in the 1960s by Toyota
Motor Company, an automobile manufacturer. It was believed
that subsequent adopting this environment by numerous
Japanese manufacturers in their productions were resulting in
improvement in labour productivity, in material handling and
in quality performance. It was also believed that these
improvements brought along the competitiveness of Japanese
goods in the world market in the 1970s. Ironically, the
J.I.T. concept was originally thought of by the U.S..
Several U.S. electronics manufacturers are currently
driving very hard to get into the J.I.T. environment in view
of proven Japanese successes and hoping to retain competitive
edges in the eroding U.S. dominance in the electronics market
worldwide.
The Hong Kong electronics industry which developed in
the 1960s because of cheap labour, is comprised mainly of
subsidiaries of multinational corporations and local original
equipment manufacturers (O.E.M.). The latter which make
products selling at customers' brandnames, is currently Hong
Kong's second largest export manufacturing industry. Since
the major market for the electronics industry is U.S.A., in
9order for Hong Kong to survive in an ever increasing
competitive market, it is appropriate to survey the influence
of the J.I.T. concept in the local electronics industry.
The following lists out the objectives pertaining to
this research.
1) How was the J.I.T. concept introduced to the local
electronics industry and how was it perceived?
2) The present status of J.I.T. manufacturing environ-
ment and its development among the manufacturers.
3) The feasibility of its extensive implementation under the
local electronics industry's business climate.
2.2 The research methods and their limitations
The research was basically a literature review and
employed commonly used social science research methods to
pursue its objectives.
Through the writer's personal and business relations,
few of the local electronics manufacturers were identified as
having interests in the concept or implementing J.I.T. in
their operations. Personal interviews of these manufacturers'
key management staff were arranged with the objectives of the
research made know few days before the interview. This
allowed some time for the interviewees to get prepared on the
subject. The interviews conducted at manufacturing sites were
made with indepth question and answer sessions pertaining to
the objectives of the research.
Questionnaires were designed, on the other hand, to be
distributed to many manufacturers to survey their responses
on the topic in order to supply more comprehensive data of
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the J.I.T. perception and development in the industry.
The questionnaire had been divided into 4 parts,
namely,
1) The responding companies' profile
2) The respondents' profile
3) Their inventory management profile
4) Their manufacturing system profile.
There was a covering letter to brief the objectives of this
research, accompanying the questionnaire. A sample of each
was attached in the Appendix A.
The questionnaire had been tested before mailing to
eliminate ambiguity and misleading questions or answers. It
comprised of 31 questions categorised in to the above
mentioned 4 parts.
The purpose of using questionnaires survey was to
obtain an accurate picture of the responses from the Hong
Kong electronics industry. Random sampling was particularly
important. The mailing list was an extraction from the
current customer list of a sales office selling
semiconductors. Forty percent of the list was extracted from
the customers who established credit facilities with that
particular sales office and 60% from the ones did not. The
designed bias of the mail list was aiming to get a higher
than actual percentage of better financial standing customers
that they would have established direct sales in the world
market, e.g. in the U.S. The responses in turn from these
customers could give closer reflection of the Hong Kong's
electronics business climate. All trading houses were
excluded from the mail list.
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The followings list the inherent limitations of the
research method and one should always bear them in mind when
interpreting the research results.
1) There are a few synonyms of J.I.T. such as Zero Inventory
or Stockless Production. Therefore the interpretation of
the J.I.T. concept might have varied perspectives and
different aspects towards the manufacturing system, even
though the principles basically are the same.
2) During the study, the electronics industry in the U.S. was
in a slump, which was the poorest in the past 30 years. There
had been tremendous pressure among manufacturers to
reduce their inventory costs especially those involved
with the personal computer business and got hurted the
most. The outcome of the study might overstate or under-
state the significance of the J.I.T. concept due to the
pressure for current inventory reduction in the industry.
However, the ever reducing life cycle of electronic
products in the past few years due to rapid technological
obsolescence because of extensive successes in product
research and development also provided more than necessary
stimulus to tight inventory control in the industry.
3) Since the writer believed the J.I.T. concept was
relatively new to the local industry, there might be
underestimations of the capabilities of their suppliers by
the manufacturers. Many may think that it would cost more
than it should be to ask current suppliers to supply
perfect quality product with exact time of delivery.
4) From all the readings covering successful stories of
developing J.I.T. manufacturing environments, it took 2 to
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5 years before significant tangible benefit resulted. This
time horizon, in the local electronics industry, is
considered to be no short term. Will the ones who are
committed now to J.I.T. implementation be able to sustain
their commitment and survive under the turbulent business
climate of the local electronics industry as they did in
the past? It is doubtful.
5) The lack of practical experience and involvement of the
writer in a successful J.I.T. implementation would make
the comparison and evaluation of the survey results





Indepth interviews were conducted by the writer with
five different electronics manufacturers' materials
management personnel on how they perceived J.I.T. and what
would be their plans of implementing the concept in their
companies. These companies consisted of 3 U.S. subsidiaries,
1 Dutch subsidiary and 1 Japanese subsidiary. Problems of
what they would encounter during implementation were also
discussed. From the interviewees, it was found out that
individual had different understanding of what a J.I.T.
manufacturing environment would be.
The data collected from these interviews will further
be discussed in The Analysis in Chapter 4.0.
There were however 20 questionnaires returned from the
100 that were sent out as described in Chapter 2.2. The
questionnaire response rate is dependent on the
questionnaire subject, person who sends them out,
the recipients and how difficult it is for them to
answer.
The inherent limitation of using mail questionnaires is
that only those interested would respond. When considering to
require respondents to answer 31 questions covering both
manufacturing and materials aspects, the 20% response rate
could show that there is enough interests among the
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manufacturers in the Hong Kong electronics industry, in
finding out what J.I.T. concept really is and how it can
bring benefits to them.
3.1 The responding companies' profile.
a) Products the respondents manufacture
16 (80%) electronic product
3 (15%) sound reproducing recording equipment
1 (5%) electronic watches and clocks
20 (100%)
b) Their 1985 annual sales
1 (5%) less than HK$1 million
6 (30%) HK$10 million to HK$100 million
12 (60%) HK$100 million to HK$1000 million
1 (5%) no data, the company was newly setup in 1985
20 (100%)
c) Comparing their 1985 annual sales to that of 1984's
4 (20%) lower than 1984's by 20%
1 (5%) lower than 1984's by 10%
8 (40%) same as 1984's
6 (30%) higher than 1984's by 10%
1 (5%) no data due to newly set-up in 1985
20 (100%)
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d) Their major markets
14 (70%) U.S.A.
4 (20%) Europe
2 (10%) Asia including Hong Kong
20 (100%)
e) Ownership
9 (45%) American subsidiary
4 (20%) Hong Kong private company
3 (15%) Hong Kong public company
2 (10%) European subsidiary
2 (10%) Japanese subsidiary
20 (100%)
f) Number of employees
2 (10%) less than 100
3 (15%) 100 to 200
3 (15%) 201 to 500
7 (35%) 501 to 1000
5 (25%) more than 1000
20 (100%)
16
g) Their current business climate
8 (40%) highly competitive in product advantages
7 (35%) highly cost competitive
3 (15%) extremely high fluctuation in demands
2 (10%) stable and insensitive to world's economic issues
20 (100%)
h) Their companies' management style
8 (40%) innovative
4 (20%) aggressive
4 (20%) extremely profit oriented
4 (20%) conservative
20 (100%)
Only half of the 4 responding companies which described
their business climate as highly competitive in product
advantages claimed to have an innovative management style.
The other innovative ones came from those which described
their business as stable and insensible to world's economic
issues.
For the 4 conservative management style companies, 2
were in a highly cost competitive business climate and the
rest in a market with high competition in product advantage.
All Japanese subsidiaries respondents stated their company
management style conservative. The other 2 came from Hong
Kong public companies.
17
3.2 The respondents' profile
a) Job function






b) Employment with the company
2 (10%) less than 1 year
3 (15%) 1 year to 2 years
4 (20%) 2 years to 5 years
7 (35%) 5 years to 10 years
4 (20%) over 10 years
20 (100%)
Looking at the respective respondent's employment history
with their companies, over half of them had been with their
present companies over 5 years.
3.3 Their inventory management profile
a) Material cost
Reflecting the heavy weighting of material costs in the
electronics industry, the survey showed that 95% of responses
indicated that their raw material cost constituted over 50%
of the total cost. Table 3.3a shows the survey results. There
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were manufacturers having raw material cost up and above 70%
of their total cost. This further underscores the importance
of materials control as the major factor in controlling the
companies' profits and costs.
Tah1P 3.3a Raw material cost to total cost
1 (5%) less than 50%
6 (30%) 50% to 60%
8 (40%) 60% to 70%
5 (25%) more than 70%
20 (100%)
Table 3.3b Raw materials supplied by sister or parent plant
4 (20%) nil
5 (25%) less than 10%
6 (30%) 10% to 20%
2 (10%) 20% to 50%
3 (15%) over 50%
20 (100%)
It is evident that there is a high degree of vertical
integration in the Hong Kong electronics industry. Whether
this is a result of adaptability to the business climates or
this is the competitive edges over others this survey could
not tell. However, from Table 3.3b, it shows 80% of the
responding companies had certain raw material supplied by
their sister or parent plants. Three of the respondents
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stated that over 50% of their raw materials came from
their sister or parent plants, with the rest from outside
suppliers.
b) Inventory control
In the questionnaire, the inventory turnover was
defined as
Total year's sale
Inventory cost at end of year
Unfortunately, there existed no industry standard on average
inventory turnover for either the electronics industry or
other individual responding companies in Hong Kong. With
the extremely wide spectrum of electronic products, from
printed circuit boards to computer peripherals, it is
almost impossible to come up with any type of inventory
turnover standards bearing in minds that various
manufacturers in the electronics industry serve
extremely different product lines. Table 3.3c showed the
responding companies' 1985 inventory turnover number.
Three of them stated that their inventory turnover was
more than 10 times in 1985. These performance were regarded
as well managed inventory control. However, Japanese firms in
repetitive manufacturing (3-1) were reporting inventory turn-
over of 50 to 100 times per year.
3-1
Rice J.W. Yoshikawa T., A comparison of Kanban and MRP
concepts,P.I.M., Qtr. 1, 1982, P.I.
20
Table 3.3c 1985 inventory turnover
2 (10%) less than 2.0
5 (25%) 3.0 to 5.0
9 (45%0 5.0 to 10.0
3 (15%) more than 10.0
1 (5%) didn't state
20 (100%)
Referring to Table 3.4a in the later pages, 42.5% of
the respondents stated their company was in a repetitive
large batch manufacturing environment. This should be an
ideal environment to achieve high inventory turnover numbers.
On the contrary, however, on their 1985 inventory turnovers,
29.5% of them showed a below average performance of less than
5 times.
The 2 respondents stating their 1985 inventory turnover
below 2 times were having their 1985 sales in the range of
HK$10 million to HK$100 million. They also stated that their
1985 sales were not higher than their 1984's.
The 3 who stated their inventory turned over more than
10 times in 1985 were non repetitive large batch
manufacturers.
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Table 3.3d 1985 inventory turnover comparing to 1984's
8 (40%) 1985 is higher by 10%
3 (15%) same
2 (10%) 1985 is lower by 10%
5 (25%) 1985 is lower by 20% or more
1 (5%) new company, no 1984 data
1 (5%) didn't state
20 (100%)
Forty percent of the respondents stated they had a
better 1985 inventory turnover performance than their 1984's.
Looking back to their 1985 annual sales, all were not doing
worse than their 1984's. It is always more feasible to
improve the inventory turnover when business is up than when
business is down. This is more evident by seeing that 4 of
the respondents stating poorer 1985 sales comparing to their
1984's were also having poorer 1985 inventory turnover
numbers. All 4 were stating a 20% lower turnover.
In regards to having active inventory reduction
programs, 2 respondents stated that there was nil. One of
them explained that the company was an original equipment
manufacturer which they only ordered what exactly are needed
to fulfill the customer order. But when asked whether he
thought his company's inventory turnover could be improved,
he had some reservations. The other respondent stated that
there was no immediate need. This respondent, a newly set up
company in 1985, had his inventory turnover more than 10
times last year.
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For those respondents only requiring to work on
work-in-process and finished goods for inventory reduction
programs, 2 of the 3 stated that their sister or parent plant
supplied over 50% of their companies' raw materials. The
other one had his sister or parent plant supply 20% to 50%
of his raw materials.
c) Suppliers performance
No respondent stated that his suppliers delivered on
time 100% of the time as requested. Table 3.3e shows the
survey results. Fifteen percent of the respondents indicated
that their suppliers delivered on time less than 80% of the
time
Table 3.3e Suppliers' deliveries to companies' requests
6 (30%) 95% on time
5 (25%) 90% on time
6 (30%) 80% on time
3 (15%) less than 80% on time
20 (100%)
In regards to selecting suppliers, 90% of the
respondents stated that price, quality and on time delivery
all were important. There was no response to state that price
was the only consideration.
When suppliers' performance improvements were needed,
90% of the respondents would tell the suppliers the real
situation and work together with their suppliers.
When they were asked as to when their parts suppliers
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deliver late, how much of their production will be stopped?
There were 65% responses to state their production will be
stopped less than 30% of the time. Table 3.3f shows the total
survey results.
Table 3.3f Production stopped due to late deliveries
3 (15%) 90% of the time
2 (10%) 50% of the time
2 (10%) 30% of the time
13 (65%) less than 30% of the time
20 (100%)
The 3 respondents who stated that their production
would be stopped 90% of the time when suppliers delivered
late provided the survey data below.
of raw material1985Suppliers
supplied by sisterInventoryDelivery
TurnoverPerformanceRespondent or parent plant
95% on time less than 2.0 20%-50%1
80% on time 3.0-5.0 over 50%2
less than 80% 5.0-10.0 less than 20%3
The purpose of the above presentation is to show
typical example of some companies running low inventory
turnover numbers on one hand while with frequent production
stoppages on the other. Their suppliers' delivery performance
was not exceptionally bad either. For the one with over
50% raw materials supplied from sister or parent plant, the
company should review with its sister or parent plant on how
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to improve their delivery performance.
d) Incoming materials quality inspection
80% of the respondents had incoming inspection on all
materials. The remaining stated that either they randomly
inspected or inspected those materials that were not
consistently good.
3.4 Their manufacturing system profile
a) Manufacturing systems
Table 3.4a Types of manufacturing system
8.5 (42.5%) repetitive large batch production
repetitive small batch production5.5 (27.5%)
process type production4 (20%)
small batches, little repetition2 (10%)
20 (100%)
42.5% of the responses stated they were operating in a
repetitive large batch production. The balance, were among
repetitive small batch production, little repetition small
batch production or process type production as shown in Table
3.4a.
b) Their strengths and weaknesses
Normally, to appraise the manufacturing strength and
weakness of the companies is to evaluate their costing data,
return on capital investment and production yield data.
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However, these data are difficult to get from a mail
questionnaire type of survey and it is also difficult to
directly compare them among companies without clearly defined
individual business strategies and environments. Again with
the wide spectrum of different product lines in the Hong Kong
electronics industry, it is almost impossible.
Instead, some other relevant questions were asked. All
respondents said their operation were 90% of time on time to
their shipping schedules. This was the only one question to
have a unique answer from the 20 respondents.
When asking what did they consider most important for
their manufacturing performance and what was the advantage of
their individual companies over their competitors, Tables
3.4b and 3.4c show the responses.
Table 3.4b Most important manufacturing performance
13 (65%) good quality
low cost5 (25%)
high output1 (5%)
adherence to schedule1 (5%)
20 (100%)
Table 3.4c Competitive advantages over their competitors
14 (70%) higher quality product
3.5 (17.5%) lower total cost through less scrap
2.5 (12.5%) shorter delivery time
20 (100%)
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Thirty five percent of the respondents who did not
chose good quality as their most important manufacturing
performance responded that higher quality product was their
advantages over their competitors.
All respondents stating that their business climates
were very cost competitive in section 3.1, were anomalously
considering good quality performance was most important in
their manufacturing.
Table 3.4d shows all the respondents' manufacturing
problems.
Table 3.4d Usual manufacturing problems
engineering problems in design or10 (50%)
materials
5 (25%) product quality
poor incoming materials2.5 (12.5%)
small batch, high setup time,1.5 (7.5%)
low efficiency
frequent schedule changes1 (5%)
20 (100%)
Engineering problems in designs or materials were
their usual manufacturing problems for 10 of the respondents.
This is commonly found in most kinds of manufacturing
industry. Problems of product quality and poor incoming
materials were all quality control issues. So, from the
survey data, quality control and parts or product designs
were the respondents' usual manufacturing problems.
For those having poor incoming materials, they also did
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inspection on all incoming materials.
3.5 What did the respondents know about J.I.T.
Majority of the respondents learned it from U.S.A.
journals or conferences. Surprisingly, although Hong Kong is
at closer proximity to Japan, only 1 respondent stated he
learned about J.I.T. directly from Japanese sources.
One responded that he knew about J.I.T. from the survey
which was undertaking.
Table 3.5a Where did they learn about J.I.T.
12.5 (62.5%) from U.S.A. journals/conferences
from friends/business contacts3.5 (17.5%)
2 (10%) from Hong Kong journals/conferences
1 (5%) from Japanese journals/conferences
from this survey1 (5%)
20 (100%)
As illustrated in Appendix B, using a chi-square test, it is
not significant to show that respondents learn about J.I.T.
from any particular source as given in the questionnaire.
Forty five percent of the respondents stated they
understood J.I.T. as an inventory reduction program and the
balance of the respondents understood J.I.T. as a
manufacturing concept.
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Table 3.5b How inventory should be kept in J.I.T.environment
13 (65%) keep minimum inventory just to keep line running
4 (20%) let the suppliers keep safety stock
3 (15%) keep safety stock for just-in-case late
delivery
20 (100%)
The 4 respondents stating to shift the inventory to the
suppliers had their 1985 inventory turnover above 5 times.
This was not an outstanding performance. On the other hand,
with a wide planning margin, their production would only be
stopped 30% or less of the time when their suppliers
delivered late. These companies had more other problems than
just suppliers' delivery performance.
For those stating to keep inventory for just-in-case
situation, stated their suppliers deliveries were 80% to 90%
on time. Two out of the three respondents to state that when
their suppliers delivered late, would have their production
stopped less than 30% of the time. They sure kept enough for
just-in-case situation.
Table 3.5c Most imvortant factor in J.I.T. environment
8 (40%) low inventory to be cost competitive
6.5 (32.5%) advanced warning of quality problems
4.5 (22.5%) demand pull system to ascertain on time
shipment
I (c%) ability to produce small batch economically
20 (100%)
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Table 3.5d Hindering factor for successful J.I.T.
implementation
suppliers unable to deliver on time8 (40%)
inadequate J.I.T. training7 (35%)
high demand fluctuations3 (15%)
inadequate process control techniques2 (10%)
20 (100%)
Table 3.5e Reasons of implementing J.I.T.
14.5 (72.5%) long term cost competitiveness
4 (20%) long term quality leader
1.5 (7.5%) driven by the customers
20 (100%)
The 8 respondents who stated the hindering factor for
successful J.I.T. implementation was because of suppliers
unable to deliver on time, were not having poor suppliers'
delivery performances. They may have higher expectation of
their suppliers' performance than rest of the respondents.
Breakdown of the 8 respondents' suppliers delivery
performance is as below.
3 (37.5%) suppliers delivery 95% on time
90% on time3 (37.5%)
80% on time2 (25%)
8 (100%)
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Three out of the four respondents who believed in
implementing J.I.T. would in longer term bring their
companies up as quality leaders, also considered, in a J.I.T.
environment, getting advanced warnings of quality problems
was also very important.
No one checked the answer immediate cost reduction
benefit as the reason for implementing J.I.T. although it





It is by no means true that the data collected from 20
returned mail questionnaires could precisely reflect how the
Song Kong electronics industry responded to the J.I.T.
:oncept. Mail questionnaires have the inherent problem of
failing to obtain true random samples because some people
just do not like to respond to questionnaires. Also, the
response from a certain segment of the electronics industry
might not be proportional to the relative size of that
particular segment in the industry. The survey results,
therefore could be distorted and biased.
The survey showed that 60% of the responding companies
had sales volume HK$100 to 1000 million in 1985. Clearly that
cannot be true of the whole electronics industry.
The business climate and the industry's performance,
in 1985, again was not what the survey result showed. The
industry reported a total of 20% more reduction in domestic
export in electronics products in 1985 as comparing to 1984.
The survey results, however, showed only 25% of the
respondents were worsen off in 1985.
However, the responded rate of the mail questionnaires
showed a fair amount of interests in J.I.T. concepts and its
benefits among the electronics manufacturers. Though mainly
coming from the larger establishments in the industry, the
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respondents were still representative of the reactions of
manufacturers in the Hong Kong electronics industry.
In this chapter, the writer shall attempt to meet the
research objectives as stated in Chapter I by interpreting
the survey results and supplementing them with the inputs
from personal interviews.
4.1 Local industry's J.I.T. perception
a) A tool for inventory reduction.
From the survey results, 45% of the respondents
regarded J.I.T. concepts as an inventory reduction program.
Knowing that raw material costs constitute high percentages
in the total cost, as shown in Table 3.3a, no manufacturers
would underrate the importance of better inventory management
and inventory reduction in order to save interest costs and
inventory carrying costs.
Since the starting point of a J.I.T. manufacturing is
usually a progressive inventory reduction plan, it is easily
undertaken by the practitioners to regard J.I.T. concepts as
an inventory reduction plan. This perception is common even
among the U.S. manufacturers.
Those who thought that in a J.I.T. environment, the
manufacturers should shift their inventory to the suppliers
as shown in Table 3.5b, were misled by the notion. However,
all of them reported in the survey that they recognised that
J.I.T. manufacturing environment was a progressive inventory
reduction program.
b) J.I.T. as a measure of suppliers' performance
In good business climate, when product demand exceeds
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the supply, customers would tolerate variations and
fluctuations in product pricing, quality and shipment
schedules. When the product supply is in surplus, customers
will start to differentiate suppliers according to different
criteria. On-time delivery, to many suppliers, as a function
of the J.I.T. implementation, was perceived as one of the
discriminating criteria for suppliers attrition at bad times.
This was one of the personal interview inputs with an U.S.
subsidiary company.
The interviewee commented that the U.S. customers had
been talking implementing the J.I.T. environment in the late
1970s. Not until after the 1984 personal computer disaster of
the electronics industry, they wanted stricter compliance
with the on-time delivery. So the interviewee saw the J.I.T.
concepts as an influenza in the recent slump market. If the
market gets healthy, the influenza might go away.
Some of the respondents stated that they will be
implementing the J.I.T. concept simply to satisfy their
customers, as shown in Table 3.5e. This is interpreted as a
specific requirement of the customers, refraining to perceive
that J.I.T. is a measure of suppliers' performance.
The writer acknowledges that keeping suppliers'
delivery performance records is an expensive procedure and
most Hong Kong electronics manufacturers do not keep
presentable suppliers' performance records. Therefore, unless
the manufacturers are really going into true J.I.T.
environment, having few suppliers and minimum stocks enabling
simple performance appraisal, it is not cost-effective to use
the J.I.T. concepts to develop discriminating criteria in any
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suppliers' performance program.
Whether the customers, especially those in the U.S.,
were taking J.I.T. implementations as discriminating
criterion for their suppliers' performance program, this
research is unable to answer.
However, interview inputs from the Japanese subsidiary
company revealed that his parent company in Japan had
implemented J.I.T. with a cluster of suppliers and
subcontractors physically located around their manufacturing
plants. Because Hong Kong industry is not, in his parent
company's opinion, in the correct atmosphere, the Japanese
subsidiary is not interested to develop locally the J.I.T.
environment, as the interviewee disclosed. This correlates
with the perception of J.I.T. concepts as a suppliers'
performance program in some way.
c) A planning tool
Input from another personal interview revealed that
J.I.T. was perceived as a tool for production planning and
control.
The interviewee disclosed that even though his company
was interested in J.I.T. concepts and benefits, he will not
implement it in the near future. It is because not long ago,
his company had committed to MRP II, a computerised tool for
production planning and control. He insisted that J.I.T.
concepts and benefits could be attainable through his
computerised tool installed.
However, latest articles stated that J.I.T. could be
developed in the MRP II environment. (4-1)
35
d) A manufacturing concept
Sixty five percent of the respondents understood J.I.T
concepts as manufacturing concepts, and not some form of
quality circle or a just-in-case situation. This is
academically correct This perception is vague to those who
know little but not enough about the J.I.T. because a
manufacturing concept encompasses a lot.
Those who responded as knowing that J.I.T. was a
manufacturing concept comprised a variety of companies,
different in ownership and sizes. There is no marked
congruence in their responses in materials management and
manufacturing system profiles. This might reflect that each
respondent had in mind a somewhat different J.I.T.
manufacturing environment.
The positive side of this perception is that the
respondents understood that going into J.I.T. manufacturing
environment is a commitment of a total change of existing
manufacturing practices and procedures. They would not
undermine the significant changes and corresponding impacts
that the implementation would bring along.
Despite the varying perceptions found out from this
research, the J.I.T. concepts were well received by all the
respondents, as the writer noticed through out the study.
4-1
Lotenschtein S., Just-in-time in the MRP II environment,
P.I.M. Reviews with APCIS News,Feb., 1986, page 26.
364.2 Its development and implementation
a) J.I.T. concepts' development
The U.S. dominance in the electronics industry affected 
much of the J.I.T. concepts' development here in Hong Kong. 
With different pace, U.S. subsidiaries, definitely would try 
to go into the J.I.T. environment anticipating the benefits 
that the environment can bring .
Companies having the U.S.A. as major market need to 
follow what their customers demand them to do. Since the next 
logical step of implementing J.I.T. concepts in a U.S. 
company is to turn to their suppliers, the electronics 
industry in H.K. can expect he demand for J.I.T. anytime.
Unless the world wide electronics market turns back to 
a suppliers' market where parts are in great shortages, the 
pressure for J.I.T. from U.S. customers would not retard.
b) Some development setbacks.
However, the writer noticed some setbacks for a 
possible early full scale J.I.T. development in Hong Kong, 
in spite of the U.S. pressure for early implementation.
1) There is no coordinated effort among electronics 
manufacturers in developing J.I.T. concepts in Hong Kong.
2) There is a lack of communication channel for any proven 
local success stories for J.I.T. implementations.
The local professional or academic institutions do not 
take a leading role in the concepts' development, at least as 
of now. This is supported by Table 3.5a that only 10% of the
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respondents learned about J.I.T. concepts from local journals
or conferences. This lack of leading role from these
institutions must be remedied immediately for a proper J.I.T.
concepts' development in order to insure Hong Kong
manufacturers' survival in the ever increasing competitive
worldwide electronics market.
A commercial company, Hewlett Packard (HP), developed a
J.I.T. software package available in Singapore. They also
held J.I.T. seminars and conferences with the Singapore
manufacturers. HP sales team did not think Hong Kong
manufacturers were ready and interested to buy their
packages, at least for the time being therefore, it kept a
low selling profile for their J.I.T. package in Hong Kong.
This was an adversity to what this survey had found out from
the electronics manufacturers.
From the survey results, 35% respondents stated that
the hindering factor for successful J.I.T. implementation was
inadequate J.I.T. training. With the current lack of direct
teaching of concepts through professional and academic
institutions and little sharing of implementation experience
among practitioners, a possible early full-scale development
of the J.I.T. concepts would be optimistic.
c) Some feedback on J.I.T. implementations
Two of the interviewees both from U.S. subsidiaries
told the writer their J.I.T. implementation experiences.
One started to work in his machine shop 5 years ago
using group technology and U-shape layout to cut material
handling time and set-up time. Labour was trained to be able
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rperate various machines in the shop. Due to some other
administrative reasons, the implementation lasted less than 6
months. Thereafter, no more trial was made.
The other had the implementation a year ago. It started
with the trimming down of the work-in-process. From a 10 out-
put days at the start to currently 7 days only. Housekeeping
definitely improved. No cost saving data yet. The learning
experience was that he knew more about the manufacturing
environment than before the implementation. He is now working
with suppliers' delivery performance, on critical parts and
bulky parts only. The respondent believed that he would get
quantifiable J.I.T. benefits very soon.
4.3 Recommendations
a) J.I.T.'s perceptions
The writer, after all the indepth interviews, found
that it was not a deception to regard the J.I.T. concepts
as inventory reduction tool in a positive sense. The tool is
used as a cost-saving method to bring in profit for the
operation. As long as the practitioners understand that in a
J.I.T. environment, the inventory would be reduced to zero
before it meets the goal of the implementation, it is okay.
b) A full scale concepts development
The writer understands that some lecturings, open
discussions in seminars and trainings on introducing J.I.T.
concepts and benefits were done locally by the Chinese
University, the Hong Kong Polytechnic, the Institute of
Industrial Engineers and some other commercial firms and
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manufacturers. However, there was no coordinations among
these bodies to enable the exchange of implementation
experiences and discussion on problems encountered.
The writer with some peers will initiate some action
plans to establish a study group locally among manufacturers
to share J.I.T. implementation experience in order to enhance
the understanding of concepts and the resolution of
implementation problems if encountered.
c) Some J.I.T. implementation strategies
When undergoing this research, the writer had found out
few areas to give quick tangible savings by going into the
J.I.T. manufacturing environment.
1) Sell the J.I.T. concepts as a no-capital-outlay investment.
Unlike computerised production planning and control
systems, the company committed to J.I.T. implementation
requires no capital outlay at the start. Therefore it is a no
lose situation for giving it a trial. It requires no top
management's time for lengthy feasibility studies and avoid
capital allocation complications.
Because going into J.I.T. manufacturing environment
requires changes in current practices and procedures,
therefore it requires a top-down approach, with a full high-
level management commitment, especially important at the
start of the implementation.
2) Start the J.I.T. implementation by reducing work-in-
process
If there are problems in the manufacturing, fix them at
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the root and do not let them recur. Do not get excited about
production line stoppages when a problem is discovered. This
problem after the fix will never come back again. The cost of
scraping raw material might be higher than having some
inefficiency in labour utilization.
The most valuable feature in the J.I.T. environment is
the enforced problem-solving environment created by the low
work-in-process to uncover manufacturing problems. This
environment also forces high-level management to really
understand their companies' manufacturing strengths and
weaknesses.
To start implementing J.I.T. in a manufacturers'
controllable environment is to reduce firstly the inventory
in the work-in-progress. In contrast, implementing J.I.T.
firstly with the suppliers' on-time delivery performance is
to start in a manufacturers' uncontrollable environment. This
is why as shown in Table 3.5d 40% of the respondents stated
that their hindering factor for a successful J.I.T.
implementation was their suppliers unable to deliver on
time. The suppliers' performance is out of the
manufacturers' control to a large extent.
In the true J.I.T. situation, the suppliers are brought
into the J.I.T. manufacturers' controllable environment by
suppliers' processes certification, customer-supplier trust
and partnership arrangement, as described in section 1.1.
3) Trim the materials planning safety margin
The survey results showed many low inventory turnover
companies had materials planning safety margins that are too
41
wide for just-in-case suppliers' late deliveries to affect
production line stoppages. Sixty five percent of the
respondents who stated that their lines would be stopped less
than 30% of the time when suppliers delivered late should
review this carefully.
The areas for the review on materials planning safety
margin are the materials accumulated and awaiting incoming
quality inspections, awaiting quality reject disposals or for
suppliers to pick up as returns, to name a few.
Using 20% a year inventory carrying cost (4-2), a
company with HK$300 million annual sales and a 60% raw
material costs structure, an improvement from inventory
turnover from 6 times to 9 times would yield a saving of HK$3
million a year. This directly goes into the company's profit.
4) Eliminate some incoming quality inspections
Inspection is not an value adding operation. Overdoing
it is a waste of manufacturing resources. All respondents
with those stating that their usual manufacturing problems
were quality related, had quality inspection for incoming
materials. Not all of the incoming parts required 100%
quality inspection.
Talk to the most reliable supplier and convince
him that you rely 100% on his product quality to streamline
your production without incoming quality check. Try to
suspend inspection on those parts that consistently pass the
4-2
Wilson G.T., Kanban scheduling- boon or bane,P.I.M.,
Qtr. 3, 1985, p. 134.
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incoming quality check. Replace some of the incoming
inspection with suppliers' site inspection and quality
audits.
The above suggestions are not exhaustive. However, the
writer believes these recommendations are worth trying and if
succeeded would give quick tangible savings of the J.I.T.
implementations. Any of these savings directly go into




From the outcome of the survey results and their
analysis,the study has the following findings:
1) The Hong Kong electronics manufacturers' reception of
J.I.T. concepts and benefits was good, even though there
existed some varied perceptions as described in the study.
Many manufacturers understood J. I. T. as a manufacturing
concept to save cost.
2) Due to lack of coordinating effort inside or out of the
industry, there are some setback to a possible early
full scale J.I.T. development among the manufacturers,
despite the pressure of the industry's dominating customer
and major investor, the U.S.A..
3) There was virtually no presentable success stories in the
local J.I.T. implementation. In part, it was caused by the
reason stated in finding 2) above. However, from the
research, the writer was able to identify some potential
quick tangible saving areas for the Hong Kong electronics
manufacturers.
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5.1 Use of the research results
It is hoped that this research may be of use in the
following areas:
1) A systematic survey on the Hong Kong electronics
industry's materials management and manufacturing systems,
their strength and weaknesses.
2) A study on how the J.I.T. implementation will affect the
Hong Kong electronics industry in the coming years.
3) Some recommendations for a proper J.I.T. concepts'
development and for areas of quick tangible savings from
J.I.T. implementations.
5.2 Future work on the topic
For the Hong Kong electronics industry to survive in
the cost competitive world wide market with growing
protectionism in its major trading partners, J.I.T. concepts
and benefits might be one of the keys to solve the industry's
current and long term problems. Adaptability is always one of
the attributes of Hong Kong's people, its trade and industry.
Finding the most contempary and appropriate manufacturing
concepts for the Hong Kong electronics industry to survive
and prosper would be a good mission for the people working in
the industry.
The future work on this topic should concentrate on
collecting J.I.T. implementation results, publishing them for
experience sharing and implementation enhancement purposes.
The next upcoming logical step would be to introduce this
concept to other appropriate sectors of the Hong Kong
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Survey on Just-in-time (JIT) concept, its development and
perception in the local Hong Kong electronics industry
Just-in-time (JIT) manufacturing is a logistic approach
designed to result in minimum inventory by having the right
material arrive at the right place at the right time.
JIT was practised in Japan in the 1960s by Toyota Motor
Company, an automobile manufacturer. It was believed that
subsequent adopting this environment by numerous Japanese
manufacturers in their productions were resulting in
improvement in labour productivity, material handling and
quality enhancement. It was also believed that these
improvements brought along the competitiveness of Japanese
goods in the world market in the 1970s. Ironicaly, the JIT
cnncent was originally thought of by the U.S..
Hoping to retain competitive edges in the eroding U.S.
manufacturers dominance in the electronics market worldwide,
many U.S. manufacturers are currently driving very hard to
get into the JIT environment in view of proven Japanese
successes. Having the U.S. as the major market for the local
Hong Kong electronics industry, it is appropriate to survey
the influence of the JIT manufacturing concept in the local
electronics industry in order for Hong Kong to survive in an
ever increasing competitive market.
The attached questionnaire forms part of the survey input to
find out (1) the present status of JIT manufacturing environ-
ment and its awareness among the manufacturers and (2) the
development of the JIT concept and the feasibility of its
extensive implementation under the local electronics business
environment.
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This survey conducted is in partial fulfillment of the
requirement for the student's (Mr. Chan Lap-yan, Lawrence)
Three-Year MBA Programme of the Chinese University of Hong
Kong.
Please return the completed questionnaire in the enclosed
business reply services envelope before February 15, 1986.
All information provided will be treated in the strictest
confidentiality and a summary report will be sent to the
respondent upon request.
We thank you for your assistance and cooperation.
Yours sincerely,
- - - - - - - - - - - - - - - -
Dr. T.C.E. Cheng,
Three-Year MBA Programme





Please circle the most appropriate description
A. Companv Profile
1. Your company falls into which of the following category
a. sound reproducing recording equipment manufacturer
b. electronic watches and clocks manufacturer
c. electronic products manufacturer
d. other manufacturer(pls specify)
e. electronic products trading company
2. Your company's 1985 annual sales was
a. less than HK$1 million
b. less than HK$10 million
c. less than HK$100 million
d. less than HK$1000 million
e. more than HK$1000 million
3. Your company's 1985 annual sales was
a. less than 1984 sales by more than 20%
b. less than 1984 sales by more than 10%
c. very close to 1984 sales
d. more than 1984 sales by more than 10%
e. others(pls specify)
4. Your major market area in 1985 was
a. in the U.S.A.
b. in Europe
c. in P.R.C
d. in Asia including Hong Kong
e. others(pls specify)




d. other subsidiary(pls specify)
e. Hong Kong public company
f. Hong Kong private company
g. Joint venture with(pls specify)
6. Your number of employees at end of 1985
a. less than 100
b. less than 200
c. less than 500
d. less than 1000
e. over 1000
7. How would you regard your company's current business
climate
a. highly cost competitive
b. highly competitive in product advantages
c. stable and inert to world's economic issues
d. extremely high fluctuations in demand
e. others(pls specify)
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8. How would you regard your company's management style
a. aggressive
b. innovative










2. Your employment with the company
a. less than 1 year
b. less than 2 years
c. less than 5 years
d. less than 10 years
e. more than 10 years
C. Materials Management Profile
1. What percentage(%) of raw material cost is the total cost
a. less than 30%
b. less than 50%
c. less than 60%
d. less than 70%
e. more than 70%
2. What percentage(%) of raw material is supplied by your
sister plant or parent plant
a. nil
b. less than 10% of the raw material cost
c. less than 20%
d. less than 50%
e. over 50%
3. If an inventory turnover is calculated as
( Total year's sales )
( Inventory cost at end of year )
what is your company's 1985 inventory turnover
a. less than 2.0
b. less than 3.0
c. less than 5.0
d. less than 10.0
e. more than 10.0
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4. How does your 1985 inventory turnover compare with your
1984's
a. 1985 turnover is higher than 1984 by more than 10%
b. is almost the same
c. is lower than 1984 by more than 10%
d. is lower by more than 20%
e. others(pls specify)
5. How do your suppliers deliver to your requests
a. 100% on time
b. 95% on time
c. 90% on time
d. 80% on time
e. less than 80% on time
6. When your suppliers deliver late, your production will
be stopped
a. 100% of the time
b. 90% of the time
c. 50% of the time
d. 30% of the time
e. less than 30% of the time
7. When you select the suppliers
a. price is the only consideration
b. price and quality are the consideration
c. price, quality and on time delivery all are important
d. quality is most important
e. others(pls specify)
8. When you need your suppliers to improve performance
a. you pay them more
b. you threaten them to drop the order
c. you beg them to help
d. you tell them the real situation and work together
e. others(pls specify)
9. Do you have an active inventory reduction program
a. no
b. yes, working with the suppliers deliveries
c. yes, working with the work-in-progress and finished
goods
d. yes, working with item b c above
e. others(pls specify)
10. Do you have incoming material inspection
a. yes, on all material
b. yes, on all material that we can inspect
c. yes, on those whose quality is not consistently good
d. randomly
e. others(pls specify)
11. Where did you know about just-in-time(JIT) concept
a. from U. S. A journals /conference
b. from Japanese journals/conference
c. from Hong Kong journals/conference






12. What did you know about JIT concept
a. an inventory reduction program
b. an other form of quality circle
c. a manufacturing concept
d. a just-in-case situation
e. others(pls specify)
13. How inventory should be kept in a JIT concept
a. stick it to the supplier, they keep safety stock
b. keep all in raw material store
c. keep safety stock for just-in-case late delivery
d. keep minimum including in the suppliers, to keep line
running
e. others(pls specify)
D. Manufacturina System Profile
- - - - - - - - - - - - -
1. What is the type of manufacturing system in your company
a. repetitive large batch production
b. repetitive small batch production
c. small batches, little repetition
d. process type production
e. others(pls specify)
2. What is your performance on shipping schedules
a. 100% on time
b. over 90% on time
c. seldom on time due to quality problems on the line
d. seldom on time due to starting late with material
shortage
e. others(pls specify)
3. What is your usual manufacturing problems
a. production quality
b. poor incoming material
c. engineering problems in designs or materials
d. small batch,. high setup time, low efficiency
e. others(pls specify)
4. What do you consider most important for your performance
a. high output
b. good quality performance
c. low manufacturing cost
d. high labour utilization
e. others(pls specify)
5. What is the advantage of your company over your competitor
a. lower labour cost
b. higher quality product
c. shorter delivery time
d. lower total cost through less scrap
e. others(pls specify)
6. What do you consider most important in a JIT environment
a. low inventory to be cost competitive
b. ability to produce small batch economically
c. demand pull systems to ascertain on time shipment
d. advanced warning of quality problems
e. others(pls specify)
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7. What is the hindering factor for a successful
implementation of JIT environment in your company
a. suppliers unable to deliver on time
b. inadequate process control technique
c. inadequate JIT concept training to those concerned
d. no market demand for the implementation
e. others(pls specify)
8. Why do you want to implement JIT environment
a. customers' demand
b. see immediate cost reduction benefit
c. see it as requirement to be cost competitive in the
long term











A CHI-SQUARE TEST ON THE SOURCES OF LEARNING J.I.T.
Pa: 62.5% learnt from U.S.A. journals/conferences
Pb: 17.5% learnt from friends/business contacts
Pc: 10.0% learnt from Hong Kong journals/conferences
Pd: 5.0% learnt from Japanese journals/conferences
Pe: 5.0% learnt from this survey
The null hypothesis
HO: the probability distribution is uniform
HO: Pa=Pb=Pc=Pd=Pe=20.00
The alternate hypothesis
H1: the probability distribution is not uniform
H1: the P values are not equal
Using chi-square test, the computed value of x2 is 118.125
and the decision rule at 0.05 the value of x2 is 9.488,
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